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RECEIVED

NOV 21 2000

Ms. Magalie R. Salas
Secretary
Federal Communications Commission
445 12th Street, S.W.
Washington, D.C. 20554

Re: Notification of Ex Parle Presentation in ET Docket No. 98-206 /
,-_.~./

Dear Ms. Salas:

Pursuant to Section 1.1206 of the Commission's Rules, 47 C.F.R. Sec. 1.1206, this letter
serves as notice that on November 17, 2000, Gerald Helman, Vice President ofEllipso, Inc.,
acting on behalf ofVirtual Geosatellite LLC ("Virtual Geo"), Dr. John Brosius, Chief Scientist,
Ellipson, Inc., acting on behalf ofVirtual Geo, and undersigned counsel, met with the
International Bureau staff members copied below to discuss the use ofvirtual geosatellite orbits
and their ability to share spectrum without interfering with other users. The attached slides were
used in the presentation.

An original and one copy of this letter are submitted for inclusion in the record of the
referenced proceeding.

Respectfully submitted,

Rau/!;:t::n
Counsel to Virtual Geosatellite, LLC

Attachments

cc (w/o att.): Ms. Cecily Holiday
Ms. Jennifer Gilsenan
Mr. Paul Locke
Mr. Sankar Persuad
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Virtual Geostationary Orbits
A New, Rich, Coordination-Friendly

ReSOllrce for Orl)ital Slots

Novelnber 2000
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The Extretnely Valuable,
Increasingly Scarce

Geostationary Orbit Resource
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The Virtual Geostationary
Orbital Regime

Offers Promise as Ollr

Next Multi-Slot Orbital
Resource
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JTJ1C N e\\' Orbital Slot ReS()llrCe
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What are Virtual Geostationary Orbits?

What are their L~enefits'!
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Virtllal Geostatio,nal)T Orbits

• General

- 15 Satellites:

- 3 ground tracks of 5 each

- 8 hour elliptical, critically
inclined orbits, 1 plane per
satellite

X
17-NlI\ -011 Itrll/lll (;"II\lIldlil,', 1./.1 . 1'((II"i,'llIfI' IlIlomlll/lIIlI

virtual 9('0



-
::

_r

CJ
~---cr.,
~

~
f"""'t'­.......
o
='f'.'
f."*-

~

~

~
~

c
~
~

~

~.L

~

Z
~

~

~
~

~'



?--

I"'; _._.
..

f"""'I!'­
r--­~,,-
~



?-
; -

-.,
[

­.,-
~

5

1(\
o tt----

~.

~
~
,.-­"' ..
t----





-
';"

?--
:;; -

--..,

,.... .
f"'"
\ .,.,
~

<
o
~

<
~.

~
~,...
.....



Sharing Potential of Virtual Geostationary
Q,rbits

The "Virtual Slot" ~j
~

.............. ".~_ .... ...~ •.....-...... .....,_.~ .... 'h"i ~ .11'~.""":':'.I••. j

• 12 Possible Active Arcs (6 in

Northern Ilenlisphere, 6 in

Southern)

• Approxinlately 2 degrees of

separation at apogee between

satellitcs create GEO-like slots

• Space at a nlininluln for 288

satellites -- ]68 active at any

given tinle

Nurn her of "Systems" 1:
":.....•..L-.~...L ·;.."'f··;Ul·i ..;·:..· ..... ·__ L .... _·_,~')

At a minimum ...

• 28 full global systenls or. ..

• 56 hClll ispheric systenlS or. ..

• 16X regional satdl ite operators

~
It
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Conlparison of Virtual GEO and GSO
Operating Regions

~,~""\\ \~\~- \'.

ACTIVE OPERATIONAL .-..~~\;\',:\\;\ \, l'

REGION FOR VIRGO ~ '" ~,,;~,} ::&"~Y~·/--l4/lM.-llUA.l:JA

SATELLITES "40° MINIMUM
SEPARATION ANGlE­
ANY VIRGO TO ANY GEO

··:ffi\mmiJl[ll1[rrmlr;l,t~ij~~·r'~jFIUmIJ:lIBlliiU~::.

'" -

ACTIVE OPERATIONAL
REGION FOR GEO
~lLlTES
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Geostationary Arc Separation

• Actually always more than 45 degrees

• Guarantee always nlore than 40 degrees

• Lowest for terlninals at far North and f~lI~ South

latitudes

• Always >50 degrees in CONUS

-----ch
17

17-NIl\-IHI "irflllli C;t'Olllldlil<'. IJl' - l'rol'ril'llIrl' I"forllllll/ll"

virtual gco



Relative GSa Arc Protection Factors
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Irlterference to C-Band Gsa Eartl'} Station
!(ll band Similat4

MaxilllulII .....u IIf vmc;ol~1 satellite in 4 kill -165 dB\\' / m! I -lklll

(;SO IIrhit :l\'lIillance an~le -III 0

(is() /(x Lllth Slat ion gain towarus VIR(iO IM satellite -8 I uBi

I·requelll.:y -I(J(J(J Mill

L1lcdive Apertllle of(iSO Rx Earth Stationlowarus VIR(i()IM satellite -·11 :) uB·m

(iSI) /(x I.arlh Station Interfering Signall'ower in·1 kill ·2(J() ) dB\!' 11-.111

(is() /(x Llrlh Station Interfering Signal I'ower Spectral Density ·2·12() dllW III

Innease III IIIh.:rkrelll:e Jue to ) simultaneously visible VIR( ,()I Msalclllh.:~, I II dll
..

(is() /(x Larlh Station Intcrfel ing Signall'owcl Spectral Iklhity .J ; 7 II rill \\ III
() VI/{(j()IM satellites)
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i\T/T Degradation to Earth Station O.15~)eb
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Illterference to C-Band Gsa Satellite Receiver
I<u Band Sinl.ilar
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Virtual Geo's Relationship to FS

• Many Virtual Geostationary constellations use large,
narrow beal11 (e.g. feeder link) Earth Station Antennas in
spectruln shared with FS

Antenna ofT-axis attenuation adds coordination flexibility

• Virtual Geostationary satellites follow sky-tracks with high
elevation angles within US areas

- Virtual Geostationary operation is able to acconlnl0datc restrictions
on low elevation angle Earth Station operation

• Virtual Geostationary satellites follow one sky-track per
arc, not as l11any as for other NGSa

-- Pernlits greater azitTIuth coordination flexibility relative to NCiS()

ch
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Virtual Geo's Relationship to FS

• Virtual (Jeostationary option yields lnore north and south
slot choices

More high elevation angle slots are available for the Satconl
Industry

• Virtual Geostationary satellites are dorlnant when near the
horizon

-- ()tfaxis FS antenna attenuation increases coordination flexibility

-- Possible Exception: Earth-grazing satell ite in an opposite region

- Satellite antenna steering or pattern shaping reduces satellite
radiation to earth linlbs

ch
n
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Virtual GEO Coverage and Protection
to FS

• Coverage optimized over land masses

US Coverage

• !I III'U\'s , 42 degrees ill CONUS

• . '30 degrees/tn' VI, PH

• ·35 degn'es/()/' I/awaii

(jlobal Coverage: - Elevation Angles

• J..'xceed 30 degrees/or 50% oflwul areas

• h\ceed 20 degrees/()/' 90% ofland areas

• Hrceed J0 degn.:es fi)/' 99, ()% (!fcOl'eragc al"(:a

Itnprovcnlent Factor*

.?3 dB

I () dB

_11 £IN

II) £IN

15 £IN

SdIJ

:u
17-Nm-tHI

Lowest elevation angles occur ofT land over Atlantic, Indian, and Pacific

()ceans

* Relativc to 5° minimulIl elevation anglc

I ifIII til (,'t'O,\tI(dlilt', 1.1-(' - l'flJl'fi.'(tltI, IlIltlfllllllltllI
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NGSO Designs Present Significant Sharing
Difficllities

• 'l'hc eisa arc is a coordinated, agreed-upon orbit

() flers visibi Iity advantages - positioning over desired Inarkets

(ireatly faci litates frequency sharing among lllany systenls

• NGSO systelTIs presently use uncoordinated orbits
Frequent crossing interference events

• Alore .\yslellls tldtl,llore crossillg illle(!erellce (0 e\'eITolI('

Linlited entry possible
• Possihle req lIirelllenl .Ii}I' -"1'('CII'lIlIl s lIhtlit'isioll IillI iliIIg ctlpaci~r

• Possible exclusion tdji,lure ell/rullls

.~ Expensive, non-productive Illeasures necessary to lilllit effects of crossing
interference

• IJil'l!rsi(J' - IIlore slllellile....· 01' groulld slalioll ..... lIeeded

• Jnterrllptions

Lilnited isolation frOln CiS()

2·1
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Virtual Geostationary Arcs

Overcome These Difficlllties

• Virtual Geostationary arcs create new GSO-like
opportun ities

Visihili(v lItll'lIntliges -loitering over de~\'iredlllarkets

Many IIl0re .\y.\'telllS po.\'sihle

• No ('rossing intcl:lerence

Atltlitiontll intelierence 11litigllting resources not required

A10re tll1tl (~fien hetter choices.lor satellite positioning

- No interference to G/..50 lIrc or to ellch other

--- p'uture entr)) not htlrretl.
-- Coortlintltion Sil11p/~fietl

eb
2)

17-Nll\ -1111 'i,I//1I1 (;"O'"It'II;It', I.L(' - /"01";"111'1' ///10'/11111/1111

virtual gco



Competing System Interference on Virtual
Geostationary Satellites

1t,1) -... - r

Competing System Interference On Virgo
Total Duration I Day I Satellite

I ---------,------- -_.-
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Case 1 LflldurJe = 25 deg, Hall Beam = 0 50
Case 2 Lflldude =40 dey, Half BealTl =0.50
Case 3 LaldlJde = 25 dey, Hall Beam = 1 75
(I>"e 4 , l.!lIJtu,jf; = 40 deIJ, H;;,IJ 8eourr= 1 75.

20

40

UU

1411

lUU

iii
CJ

I/)
u
c

81)0
tJ
IlJ

1..0
~

Q.'

~
>-

t,1j

2(,
17-No\ -00 "irll/I/I 1"'O\l/It'i/ilt', 1.1.1' - I'ftJl'fi"ll/fl' 11/10fl","I(I"

virtual gco



I-I()w Do GEO ancl VGEO

Satellites Compare??

LIRP
(n:duCl:d ranges filr V( il-:<))

1)(' Power (lower avg active alt &

dUly cycle fill' V<iLO)

Satellite Antenna Gains
(larger cone angles fill' y(il'<»

Radiation Shielding
(Illore till' V( iLO)

Satellite Antenna Costs
(higher till" V(iLO)

Satellite weight
(sallle perlill"lllanCe, wi shielding)

Satell ite Cost, wet

Satell ite Launch Costs
(reduced wi (111£1 /iV for V(iU»)

Per Satellite Cost on Orbit

~7

17-NIII-1l1l

Net Constellation Costs
o sals for (i!:O;.5 sals 0 aclive ;lIn)
for V(iU), Ilughes (i!-:O equiv)

I irtlll/l (,'('",I/(dli(', 1.1.(' - /'TIIl'ri('(IITI' III/"rll/i/(/li/l
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Sate! i ti es carl l)e slot..assignccl in V~G }~:O

tracks just as in the GSa arc
_ \vithout Crossing Interference .

k-()c()re~\l, JJerllap~4t hllntll·etl~\1 (Jj"l1eJi'

{/~~~~ignnlell1~\1 {Ire JJ()~\'~\'ihle

New Operating Vantage Points

SilTlple I~xisting Assignrnent Rules

Easier Coordination ~

~x
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